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[ if jj< jH l ] 

k*%T. C : 0. 02-0. 10%. Si : 1. 5%WT. Mn : 1. 5-3. 5%. P : 0. 05%WT. S 
: 0.01% JUT. A I : 1.5%WT. N : 0. 01%WTt? «fc Ul\ : 0. 03_-0. 20%*** L . U-r> 
.C.N. Sis «t VTi<?5 Tlfi(l)^i3'«k V (2) 5$ ic * f M * 91 L . 8 

ffl*±ffli: L . fflJW? 1 %Ja±^^* J r>^ ^ Mfl**L* 3 C * gi«%K** 5 9 0MPa 

m 

Ti* = T i- (47. 9/14)XN- ( 4 7. 9/3 2. DXS^O. 02 ••••(!) 
0. 01£ C - (12/47. 9)XTi*<0. 05 (2) 

Nb : 0 0 0 5-0. 04%** W : 0. 0 1 — 0. 20%^ 1 UZtztt 2tt***L. ^o, ±£(1) 
klc*-rW«*«fcL. Sfclc* Jilfi (2) ^lcft£TTB(i)^K:vt«^*ltfctw 

is 

0.01<C-(12/47.9)XTi*-(12/92.9)XNb-(12/50.9)XV<0.05 • • • (3) 

S*%T. Cr : 0. l-l. 0%. Ni : 0. l-l. 0%. Mo : 0. I — 1.0%. Cu : 0. 1-2. 0% is «k u B 
: 0 . 0 0 0 5 - 0. 0 0 3 0 %<7>+^«baiR5n* 1 8Wl*t*t* - fc*«»fc-t4«Hltt»% 

4 ] 

M*%T*. C : 0. 02-0. 10%. Si : 1. 5%WT\ Mn : 1. 5-3. 5%. P : 0. 05% WT. S 
: 0. 01% WT. Al : 1. 5%WT. N : 0. 0 l%JUTfc * ^Ti : 0. 0 3~ 0. 2 0%*** L . *o 

C. N. Sfc* VTi *>****>'* T3e(l)^*<fcV (2) 5*lC7P"*l*H*^*«fc"tfc'**>* 
iftlflEE3EIglc*v>T. 9 5 0*ClUTT-^^ffT»*30%W±t L. 3 -b 
Jc. ft±JE£* 8 0 0 - 9 0 0'CT-i&T Lfc<7>*>. 6 5 0'C WTT'^IX *) . i&ift&lc. 50%JU-h*> 
JE rmx-^m&^n ^. -e<?>*£. 5 0 01C**>tf>#»ffl«*l~3Qt:/si: LT. 7 8 0 - 9 0 0 °C 
^)igSlc#gLT«lU-t, 5 0 0'C *-C*>ftffig«* 5 r/sWJi LT^iPi-£ 
)&££*!& i" 3 i: **f m t -th »H!1t«%«WIMR*>*lit^. 

Ti * = Ti- (47. 9/14JXN- ( 4 7. 9/3 2 . l)XS>0. 02 ••••(!) 
0. 01£ C - (12/47. 9)XTi*<0. 05 (2) 

sf^Jl4 CjEK<^*i*tt**. ±ieffl^»c^nx.T. 2<blc. ®»%T. Nb :j. 0 0 5- 0. 04 
%*» <fc tfV : 0. 01-0. 20%*> 1 ft * fctt 2 ft*** L . ^o. ±fr3 (1) iUctj^ M^*SI_ 

$ ^ic jiiB (2) ^\zi\^xrm(i)^ic^-tm^^mrz-t z t^n'mt-t^m 

0. 01< C- (12/47. 9)XTi*- (12/92. 9)XNb- (12/50. 9)XV<0. 05 • • ♦ (3) 
[fiWI 6 ] 

5 ic IB « ±.m®.t£\zW*-X. 2<blc. Cr : 0. 1 

-10% Ni : 0. 1-1. 0%. Mo : 0. 1-1. 0%. Cu : 0. 1-2. 0%fc * UB : 0. 0 0 0 5 - 0. 0 0 3 0 

Y£ o 
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[ 0 0 0 1 ] ^.^^ 
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[0002] , ^ 

[ 0 0 0 3 ] 

Mmn&m&ftlP ST* •) . $«bftsffi%l*fl:k: *4«Mffc*>fc*>ictt* Softie* 
[ 0 0 0 4 ] 

[ 0 0 0 5 ] 
[ 0 0 0 6 ] 

ffa Id t ^ IC It $J "3" & k LtilT'^ -5>o A tt*J***tt«*T? * U&<Wtk\Z J: 

A tt 3 icfivMt* k •) > $fii&&D B n^cfc 7 ft^ 7 ^^<?>JS-&K:tt, A tt 1 icffivMfi^ k 4 . 
[ 0 0 0 7 ] 

fLT, 0J£tf. ^d d p^ A **3 ^ t § . gp D D D ^Wtt^#ffilc«*»^^'o. «ff*10%'h 

*tJ9£io%'h3 < -r-s<mc. * , *ttii%£itffl±3 -etui <kv^c kicft*, 

[ 0 0 0 8 ] 
[ 0 0 0 9 ] 

fc***i«bftTv*S. LfcfoT, n-*k:«):*JE£fc&%Il**ft*fcW^«**£*^ 

$ If 4 C i: **%«|T*> 9 , dtlC J: 0 ffE^ft i: V > «*> 4 C i: fc*T- § 

[0010] 

ftT It^li. 
[0011] 



17'J VdL , ^frABM C td. . 1SS li\ fWI »v II u <D >Z> V • »dL I I S. m /J" /- IW ■& m v - . XX IHJ JO- _1_ 

glcfcuT, Ar 3 ~(Ar 3 +15(TC)?<7>JEET**S5%W±k L. *S^ B a B t-x T +^ hfc> 
^^7x7^ &m*feM-tZ z tT\ taE*xSPiT-^7 iHh <7)jfl (31 1X01 

l>*>£lM 3 3 2}<113>k L. :n^lll^fiUTH)fflffS> BtefftfcJfe* c k T {2 1 1 
}<011>£±7j<&ki-£ - k £ c fC\ B^ftt&ftHfa^^^ 7M*m#> zftfo 
&*H§7F £ *l ? v» & . 
[00 1 2 ] 

HicNb. Mo. Bt*Wl, Ar 3 - 9 5 0'C T'<7>ffT** 50%Jil± k t * C k X . {21U<011>* 

[0013] _ 

S<blc*fc. *#fF£&£3 T-ti. Cl*1. 0 5%JaT«>fftJ44*«»cSi kAl*;» LTAr 3 t 
,TO^#)K!:T\ JfclBJBE5Slc**v*T. Ar 3 '$fli^^TT-^JET^^ 6 0%JU± k L . * 
nt J: y) {111}<112>*?ES<* C tX. k M 7jft<^> a*>fc&5EIH 

[ifffF^iSU] iff Hi?¥ 5 - 2 5 5 8 0 4^i>« 
[ifffF:£iSK2] iff If 8 -311541^&38 
[iff fF3:iSK3 ] iff ^¥ 9 -53118^&* 
[0014] 

oMPagsk{&< . araic* *> mfaf$.<t-£mz\z\tmmt)*&i rz» 

[0015] 

Zfz. «ffS:itt2lcW^SiiTv>«««f?ll. C *Jb*0. 02-0. 15% k a < . R»*ffctt 
mm-ti C k fc'T-S-f . — 1» ft tt Bit ? » «J¥*>*2. Omm^TlHjS 

[0016] 

z <h\z%rz. ifffp^:^3 icna^s nx^hftffixi*. y x 5 -f h isXT-^ff SEfcfr* 7 c 

[0017] 
[0018] 

#f ta % ft & *# k ^ mm. m % ft«# *>* * £ . 

[0019] 

mititmmx&z. 

[ 0 0 2 0 ] 

7 k 7 raa*'*)*. 



**S»lfitt. «lK»H***Lfc^ gi!R!l**-5l0MPiJaJikW**-P^ 

& C i: l c £> -5 , 
[HS£fi?J*-*£ £#>*>#©] 
[ 0 0 2 2 ] 

JiiBB »*3i^-r-5 fe*>. ##&Bfl*>Sgfl|j£liWTtf>ii 0 
(l)Ufi%T- C : 0. 02-0. 10%. Si : 1. 5%WT. Mn : 1. 5-3. 5%. P : 0. 05%WT. S 
: 0.01%WT. Al : l.5%KT, N : 0. 01% WTfe * VTi : 0. 03- 0. 2 0%*#* L . 

C, N. Sis «k VTi TIB (1) * V ( 2) sSIctf"* HH*^* «fc L, ^_ 

IillHfl5lc«*y«k V^nratW^ttW*^***'***"*"* fc fc ****** 7x7 ^ h 

15 

Ti * = Ti- (47. 9/14)XN- (4 7. 9/3 2. 1 )XS>0. 02 ••••(!) 

0. 01< C - (12/47. 9) XTi * < 0. 05 (2) 

[0023] __ 0/ 

(U)±SB(l)icIB*<aiSrattffifc«***iic*v^ ±8B«J*lc*iD*.-t. M*/o 

T Nb • 0 0 0 5- 0. 0 4% fe«k : 0. 01-0. 20% <0 1 mtfzlt 2»*£%L. -tafi( 
l)klc**«#*»fcL,» S^ic. .LIB (2) ^c«^TTIB(3)^lC75tH*^*«fct 

IB 

0.01<C-(12/47.9)XTi*-(12/92.9)XNb-(12/50.9)XV<0.05 • • • (3) 
[ 0 0 2 4 ] 

(III) JifB(l) (M)(clBK^mratt^^S»^«^^ v ^^ JilSffitfUcWx.T. 2 ^> 
tc II%T\ Cr : 0. 1-1. 0%. Ni : 0. 1-1. 0%. Mo : 0. 1-1. 0%. Cu : 0. 1-2. 0%fe «k 
UE : 0. 0 0 0 5 - 0. OQ30%«> + *«b3BiR3 fti 1 Ji** 5 ** * - 

(IV) «%4! C : 0. 02-0. 10%. Si : 1. 5%WT. Mn : 1. 5-3. 5%. P : 0. 05%WT. 
S : 0 01%WT. Al : 1.5% JUT. N : 0. 01%WT* <* VTi : 0. 0 3 - 0. 2 0 % L , * 
o C N Sis J: tfTitf>#*ft**. TIB (1) iftfe «t V ( 2) ^ic^f M«fe5S*«fc-t»Jft 
<p#)45**ttt. ^^ffEX^lcfcv^T. 9 5 0'CWTT-<^J£TS*30%WJik 3 
•blc. ft±EK« 8 0 0 - 9 0 0t:-C»T Lfc*>^ 6 5 0 TC WTT«1R 9 . ftifeftlc , 50%W± 
<?>ff T^T-^fUffH^ff -£<7>&. 5 0 0 , C^'b<o#®ilS* 1-30'C/s k LT . 7 8 0 - 9 0 0 

IB 

Ti * = Ti _ (47. 9/14)XN- (4 7. 9/3 2. OXS^O. 02 ••••(!) 

0. 0l< C - (12/47. 9)XTi*<0. 05 (2) 

[ 0 0 2 6 ] 

(V) ±iB(IV)lcaBK^>H*tt*^ ±iBtt»ftlc/l0iT. 2<blc, II%Tf. Nb 2_ 0. 0 0 5 - 0. 0 4 

VV : 0. 01-0. 20%<o 1 ft *fctt 2 ±IB (D^lc^-fK^^^ 

tzL. S <blc. ±IB (2) ^ic^^T TIB (3) ^ ic^-t BB - t * 

IB 

0.01<C-(12/47.9)XTi*-(12/92.9)XNb-(12/50.9)XV<0.05 • • • (3) 
[ 0 0 2 7 ] 



vi J_au vi * /_*d. i.M-abW'in*" «- . J- bu «i ,^ .w /ju x e ^ - j=t m /o l - bi.u 

1-10% Ni : 0. 1-1. 0%. Mo : 0. 1-1. 0%. Cu : 0. 1-2. i%fc'^B : 0. 0 0 0 5 - 0. 0 0 3 
[ 0 0 2 8 ] 

[0029] ^ 

ffl] ©J-** i: tic. ^> r3fE*>fl-hlcfr*J*7 x 7 4 h ffl*#< 

etui. Iii_b*#j&#]JR£lli-3. 
[ 0 0 3 0 ] 

ma at* a ana** * t tic, ^<?>ita>/%aiasicuv*T, ui2Kiii>^ 

*W*SII*-^-^ h^7x?>( hX»*«Ji3"tt*3fcT*, {Il3}<ll0><^7 x A 

1 0 0 3 1 ] _ . 

«IR»K BtiSfe^^^WffHfcfcv^T. 50%W±<7>ffT*Tffi5£^T&7 c tX. 

{113»<110>^tta^-tt*^> *-ifStf>[6]±k:*fU* {112}<110>lctHl^^ 
jjHc*l**#®5fi5|SK:*JV^ i-30 , C/s^/JHll*31ST 5 0 0 , C^«b«iaMS*T#S-t4 c 
u . {ii2}<110>??-&*f* o7 x 7 >f ^ HC. -»U12K110>*> 

*S8ffltt**»o fc«»T-«*caiS {112}<110>«>*S«ll7 x i 4 h 

[ 0 0 3 2 ] 

sane* ott* xntt*»w«>*>nfcii* 5Tc/$JU±^a*^Affl"t*- fc"?* «sm»* 

[ 0 0 3 3 ] 

S<bic*fc. ;:*>ffic®X»«tt* {112}<110><7>75tetc#t^ x 7 >f h ft^f« L /;t- 
^ h ffl ftipuf ic?mflii-£ c ttiiSt -5 c k ft-'b. {& a US *H 
WLTt. U12K110>*f£3i$ C t b*X% So 
[ 0 0 3 4 ] 

c<^> * 7 \z. 7 x 7 4 na*>ui2Klio>*«»3 ^s c tx*> >n£*m*>z> t t tic 

ck-jj, jftflStJBW^iftlcnUMlllftLoo. M*«*^£iftlcfM 
T\t±B < W f»\ -t Z C t &X § S . 

[§%Bfl£#|]&^££:#>tf>ftft<*>ff£Mn 

[ 0 0 3 5 ] 

JP3«tt#tp. 
[ 0 0 3 6 ] 



. *ic r% J x-^-r. 

[ 0 0 3 7 ] 

• C : 0. 02—0. 10% . 

§ < ^-5- - k £. 
[ 0 0 3 8] 

&*o. 10% * o t . %{&u&mw<n ft m . «***swic«%Kfl: 

Z<ntzdb, C #**liO. 02-0. 10% k 15. 
[ 0 0 3 9 ] 

• Si : 1. 5%WT 

SilJ. &IBjEE5EU:fcv>T. Ar 3 £»^*-t#3*S3i:*<b. SOO-JOOTCTflEiEfcttT 
itll^j:^ r^fbtc^W5r^ H e B^fi^»^ - k 4 < *fz. 

mm<r> -tt-s 1 1 ij\z. mmj£^xnx^mmM\zio^xit. * 

*ftffl«« tf> IE 2<blCx ft5*H«k UflEffl^ n*»£lctt* Hffllc£/£ 

•t*si»ib^i)*fk^«iai4*^fb$ #x $gB*ffi$&#>o §ti«k ixiffl^ tisJt^-iciix 

^ffitc^^i-^Si^ft^Jb^^o S -Zm^-f Z. Z<r>tztb. Si#**tt 1. 5% WT k i" -5 

fi^O. 5%iUTfc-t* - k Lv^. 
[ 0 0 4 0 ] 

Zcofztb. >&m\zmc TM<7>i&m&MdbZ z k . c <?> «k 7 If * lc tt * 

Si#*S&0. 2%JU±kfSC k^ffli; Ln. 
[ 0 0 4 1 ] 

• Mn : 1. 5-3. 5% 

lEflgfc-teiiS it* z tx-. {113}<110>**3id** C k**T*S. WEEK. 
[ 0 0 4 2 ] 

fU£7jte£#&jiix? ffi,iS^fS*B<z>±fi5Uc# 7 -V> r**>ftT*«HW"* £ C k 
[ 0 0 4 3 ] 

X x (H^^fb^fbTC* k LTfFffli-S C k T> JW <*> ffi & £ f fc C 3F -5- * C k t T g i . 3 
<JO J: 7 "5fc#>icttx Mn#*fi^l- 5%WiktS'£«5* t fc5. 

[0 0 4 4 ] 



— Ji „ o . j,olE;^« ym«u»/ o B ML . <U IHj U- VI. »e JHL JL. «* h- ^ ll O Unt JBI Tt »w « V < 

• T\ Ac3««^*a*lcfi:T$*6C - fflft \z felt * "7 x 7 4 hffl*>B*Sffi*ffi 

[ 0 0 4 5 ] 

• P : 0. 05% 

if^tcti. PlcJ:»)^^fl:a«**H»UTL*7. LtlJ'ot, P#r*fili0.05%WTk 
[ 0 0 4 6 ] 

• S : 0. 01% WT _ 
Sli. iKT'^Ett^f tT, J&IBSyaifc&fEL* Him**** L < 

^MnS^ff^i-4 3 tlz «fc 9 . 5Ett 4? <k ^ft IE If tt * <R T S * 4 . - ft h <?> ft B tt S 
M*>*0. 01%££I£3 fcH^lc&S*:*^ £ 3 k fc*Slii L u„ L/z^ot. S ^ > 

1r*tt0. 01%WTttS. 2*blc. j^Elftt* k < lc|S]±2 *S«j&**«btt* 0.0 0 5 %^ 

[ 0 0 4 7 ] 

• Al : 1. 5%WT 

L&^-o. Alii, -y x 7 >f h $E^7C^T-*> •) . H«^Ar 3 ICi»^*^:# < -tll-3 -it* C k 
fc^. SOO~ 9 0 0 °CTtt±ffH^^Ti-4tc^L. 1. 5%*j@i *#»^>Al***-t 
ledu x-x-^ >f h MT'<7)JI5£^fflil k & 9 » ?^ > 7?£itlz &B 
JU]§iJLTL$7c Lfc^oT, Al^*«ttl.5%WTi:-t**S***>9. C <7> it^T « . A 
l*fr*ttftv*#***F* L < . 0. l%Ja~nc*!lRii-S 3 k 6*£ <blc*f * -7^. 7x7 

[ 0 0 4 8] 

• N : 0. 01% 

[ 0 0 4 9 ] 

• Ti : 0. 03~0. 20% 

ff Oi)^^7i70ti*«L, {113}<110>^^S^ i£Z z t\z£ *) . Zco'&n 



-f h ^ «b * - * t + >f h&m^mmL^ ts^^^^fiiasicfev^T^^-rsfis^^ffl 

Ck C<7)«k 7 fttfffl*1r**fc*>i=* Ti^^ft^O. 03%W±k-t*<£H6 1 <fcS 

o 

[ 0 0 5 0 ] 

0. 20%*4Ii-S^M<7>Ti*^1r LTt . a«tf>J»IBffKXeic*Jlt*?f*in*Mf lc 

fcv^xu. jasfttoia^iiisi-* c t i'Tgf . a* 4iafi<i:» &raff5£x 
in Lfc^s/mfcfcff ^11^4 c k tt < * mmmm'&^ *<7>z%mmB&*mifc? 

ZM&lZiS^Ti,. Ti^O. 20%*SIx.T^1r2 tfT 1 . S«ft«KM»*^>ra Xtt»*> «b ft 
-f. f^U- * h <omi)Q fcfflv^T L * 7 o 

L/iijtot, Ti#*-*liO. 0 3 — 0. 20% k i" £ , 

[0051] _ 

*%BHT-li. C, N. Sfc* VTi^^'&fi**. Tie (1) *J*V(2)^lC7P"tRI« 

^* iS . 

IB 

Ti*=Ti- (47. 9/14)XN- (4 7 . 9 /3 2 . DXS^O. 02 ••••(!) 

0. 01< C - (12/47. 9)XTi*<0. 05 (2) 

10 0 5 2] ^ „ „ 

j>w^\t. Titanic* *stta»ffl«i*«>ft**J0<. l/z^t. a<t*, a^T-m 

£2 ft*v>Ti*-?*>*Ti*=Ti- (4 7. 9/14) XN- ( 4 7. 9/3 2. DXS^ittS. 02%W±kiT 
10 0 5 3] _ ^ 

nft§ki>WM$tl*Zt*h. (C-(12/47.9)XTi*) Tl ffi a ft * A « k L T HI s 
3n4^CittOJ5%lilTkt4*S* t **. k L T ISSE 2 ft * ^ C » 6*0. 

tC*S, U:*'ot, mfbftk LT@S$tli^Clti>U - (12/47.9) XTi**>* 
ISO. 01 — 0. 05% k i" 4. 
[ 0 0 5 4 ] 

Zft«b^^«lcfcv^T r»a5* , ^H»lc«fc«k V^Hrfi©^***?** J 

MICICCT. Nb : 0 . 0 0 5 -0. 04%*? .kW : 0. 01-0. 2 0 % <=o 1 8*fctt 2®^. Cr 
Nk Mo. Cui? ZVB<7>*frhmH2nz 1 « W±*>fifc:fr£ » L T t <fc v^. 
[ 0 0 5 5 ] 
• Nb : 0 . 0 0 5 — 0. 0 4 % 

J£Etctel+Sf±±ffEXSlcfev^TU. WI^ ft*:*- + 4 H <*>??*6SI*JJPili!|-f S 3 

TCffeT-^&a. 3^) J: 7 SrfFffl^-t Nb^#*S^ 0 . 0 0 5 % Wl k -f Z> Z k 6* 

$f^ Lu . 0.04%^*ix.-5Nb^^*^i±T^. ^Sff * <7^^EE»c Utt S ff 



[ 0 0 5 6 ] 

V : 0. 01-0. 2 0% _ . 

m*^-? Z>rzSb\z, V ^) tf it J. 8 1% Wl 1 1 ^ C t HT i L u „ 0.2%*@*. 
^IwVttt^t^ 0. 20%^^xfc^^^S-h^^J*^ / J^ < x **>7*. 

Lfcfc'o T > V (D^^m ttO. 01-0. 20% i: "t £ C t »*<ff t Lv^„ 
[ 0 0 5 7 ] 

. T i . N b J= VV^tfiii'^ ±K(2)^«cniTTIB(3)^lC7ixt»l«^*«fc"t- ^ *>* 

0.01<C-(12/47.9)XTi*-(12/92.9)XNb-(12/50.9)XV<0.05 • • • (3) 
[0 0 5 8] 

COT SkitWt LTHSS*lftv^C«*0. 01-0. 05% fci-££#>. Nbfc «k V/ * fc tt V * 
«/inLfc»^K:tt. C — (12/47. 9 ) X T i * — (12/92. 9) XNb- (12/50. 9) X V«>tt*0. 01-0 

. 0 5% \z <t -5> «k 7 C "t * 
[ 0 0 5 9 ] 

• Cr : 0. 1 — 1. 0% 

*>S«a*Ml<M** 3 t-e. 5tm^ll*-*^-^ ^H^7i7 -< h^»*«3tU. {1 
13}<110>**E»;? **>3fe*>tf*MffiE. ttftlg^tv^SRliSttftCi:^** 
. * 7 4*&****fctt* Cr*0. l%Ja_L* 3 fr3**-i:* , *f*L^. l - 0% * 

»*>o Silt LT<*ffl*4*£lcii* fHBlc£***Cr^*fc*****>o 
L * 7 Cr£0. 5%lUTT-#* 3 £ C t * Lv^. 

[ 0 0 6 0 ] 

• N i : 0 . 1 — 1 • 0 % _ 

\zML *>^*«>fi±ic*:pj*2ifc*ft*a** M*»**>£*lc# 7^> r*<7>{& 

■ h^^^xH h C fcT 

{113}<110>^^»3 ^^«^J4»IBIff5£» MIgT't>r$*^li^5:i:^f 
i 4 ^ic. Cu**»iL &IB JE 5£ nf ic *? u T . t^l ft T K # 7 

Set fc'T'S So «rffffl*#*fc«>Ctt^ Ni^rO. l%JUJL*fTS * C t frtf Z 

[ 0 0 6 1 ] 

-7^ 1. 0%£ig££^*tf>Nitf>^*tf. /%raffiS^<^itfettXg»cUl+S#iaaSk:l5 
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